Running Head: Viral extraction procedure for cheese virome analysis 
is not clear. They could play a negative role by killing cornerstone species that are necessary 40 for fermentation. But they might also be positive players, by preventing the overgrowth of 41 unwanted species (e.g. food spoilers). To assess phages contribution to food ecosystem the genome of dominant phages with cross-sample assembly.
48

INTRODUCTION
49
The cheese surface hosts dense and diverse microbial communities composed of bacteria,
50
yeasts and filamentous fungi. Composition of these communities has been studied for decades
51
(see (1) and (2) for reviews). With the help of high throughput sequencing techniques, we 52 now have detailed pictures of the communities present in a large panel of cheese varieties, and 53 from all over the world (3-6). However, like many other microbial ecosystems, there is still a 54 lack of knowledge on whether and how viral diversity controls the structure of cheese surface 55 microbiota.
56
Viruses infect all forms of life (7), from prokaryotes (8) to eukaryotes (9) and, in some 57 particular cases, viruses themselves (10). In microbial ecosystems, viral predation is known to 58 greatly influence the structure and functioning of microbial communities (11-13).
59
Nevertheless, since virus genomes lack a single marker sequence for phylogenetic analysis, be compatible with medium (dozens to hundred samples) to large-scale studies (hundreds to 73 thousands samples) such as those performed to describe microbial communities (6).
74
Taking into account all these constraints, we compared four procedures for the isolation of 75 viruses from cheese surfaces. The backbone of the protocol followed the PEG-based protocol 
RESULTS
88
Quantification and purity of VLPs recovered from the cheese surface.
89
Among the four tested procedures, only those containing chloroform treatments (P2 and P4) (Fig. 3) .
151
The contigs were further analyzed and separated into four classes based on PHASTER and Datasets produced with protocols P2, P3 and P4 were strikingly enriched for reads mapping to Much less DNA was present in membrane vesicles, compared to total viromes (Table S2) .
204
This has to be kept in mind when comparing the vesicle line to the virome lines in to viromes, with only 3.8 ng (Table S2) , and corresponded to an estimated amount of 1. purchased and analyzed as replicates. Rind was gently separated from the core using sterile 344 knives, and mixed using a blender.
345
Microbiological analysis
346
One gram of the cheese surface was diluted 1:10 in sterile saline solution (9 g/l NaCl) and conditions.
358
Extraction of virus-like particles (VLPs)
359
Four protocols, named P1, P2, P3 and P4, were tested in parallel starting from the same 360 material (Fig. 1) . Six grams of cheese rind was diluted 1:10 with cold trisodium citrate (2% 361 w/v) into a sterile bag and mixed for 1 min using a BagMixer (Interscience 10% PEG 6,000 (Sigma) and kept at 4°C over-night after dissolution for VLPs precipitation.
372
After centrifugation at 6,000 × g for 1h at 4°C, pellets were resuspended with 2 ml of cold SM 373 buffer and split again, half being stocked at 4°C (protocols P1 and P3) and half being treated for 5 min at 4°C, the aqueous phase containing viral particles was recovered.
378
Particles counting using Interferometry
379
A "home-made" interferometric light microscope (ILM) (38) was used to count nanoparticles 380 (i.e. both vesicles and viruses) present in our VLP fractions as previously described (39).
381
Briefly, 5 µl of each sample were used to collect a stack of 200 images (CMOS camera). We counted with the ILM device. These counts were converted into concentrations, assuming that 387 all particles present in the observation volume (10 -8 ml) were detected with the ILM device.
388 Table S3 and Fig. S2 showed a good match between the two measurements, usually within a 389 +/-3 fold range for phages P1, T4, T5, T7 and λCI857, whereas φX174 was underestimated 390 by 20 fold. We next compared the ILM estimates with epifluorescence microscopy on two
391
VLP samples obtained from Epoisses cheese (Fig. S3) Tris pH7.5, 100 mM NaCl, 10 mM MgCl2) were prepared by adding first 6 ml of the 20% 400 fraction in a 12 ml ultracentifugation tube, and then under layering 4.5 ml of the 45% fraction 401 in the bottom of the tube, using a glass transfer pipette and a pipette pump. Each VLP solution
402
(1 ml diluted 1:2 with SM Buffer) was finally added on top of the gradient and the tubes were on ice for 10 min, the DNA was recovered by centrifugation at 13,000 × g for 30 min at 4°C.
422
The DNA pellet was subsequently washed with 800 µl of 70% (vol/vol) ethanol. After 423 centrifugation at 13,000 × g for 10 min at 4°C, the DNA pellet was dried at room temperature 
